In order to scrutinize the nature of Dark Energy, many Equations of State have been 
Introduction
From 1929, all cosmologists were studying on the rate of expansion or constriction of the universe. They were of the opinion that the universe with its powerful gravity must be constricting. But Alexander Friedmann and Edwin Hubble showed that the universe is expanding with accelerating rate. Originated from Friedmann's Equations and Hubble constant, Observations data of the accelerated expansion of the universe, indicate that almost 68.3% of the energy density in the universe is in the form of a component which has negative pressure (exactly against the gravity), called dark energy, with the remaining 31.7% in the form of nonrelativistic matter (including both baryonic matter and dark matter). The dark energy can be parametrize by its equation of state parameter which in its general form is:
The simplest form for the dark energy is a cosmological constant Λ, which has pressure P Λ = −ρ Λ . Specifically, a constant model should describe how the present amount of the dark energy is so small compared with the fundamental scale (fine-tuning problem) and why it is comparable with the critical density today (coincidence problem). The cosmological constant is affected by both these problems. One possible approach to constructing a feasible model for dark energy is to associate it with a slowly evolving and spatially homogeneous scalar field φ, called "quintessence" [1] [2]
In the framework of a spatially flat Friedmann universe, Ω x (z) is the normalized dark energy density as a function of scale factor which evolves as Ω x (a) = Ω x0 f(a)H 0 2 /H 2 and
In order to characterize dark energy, there are many functions (Equations of State) describing and constraining dark energy's parameters. In this context we consider four popular parametrization.
A: CPL (Chevallier-Polarski-Linder) [3] [4]
We use the best fit of dark energy parameters in Ref. [8] and put them in all calculations and plots. 
Where a dot represents a derivative with respect to t. Now we can rewrite equation (1) as
The scalar field satisfies the continuity equation and equation of motion is [9] ̈+ 3̇+ , = 0 ,
Where =̇⁄ and , = ⁄ . From the equations above, the scalar field potential in terms of energy of a perfect fluid can be obtained [10] [11]
And the density of perfect fluid is
We apply this method to four typical parametrizations (similar to earlier works [12] [13])
which fit the data well [8] and discuss the general features of the resulting potentials.
A: CPL (Chevallier-Polarski-Linder) Expression of V in terms of leads us to obtain the following term using (7), (8), (9), (10) Substituting four parametrization models for into equation (22) (
In order to find out the behavior of V( ) one can plot equations (11) and (22) For barotropic model we have the pressure as a function of the density [14] = ( ) (27) Model C is neglected for this figure.
If we obey the constraints of prior work for barotropic models [15] , it is better to derive pressure as a function of the density and use the limitation for ⁄ 0 < < 1 (28)
Substituting energy density of four mentioned parametrizations into = results in the following equations for pressure
Now, plotting both equations (12) and = together provide an expression for ( ). 
